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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
memory cell which can be rewritten without applying a 
high voltage between the source region and the drain 
region. 

SOLUTION: A floating gate 1 5a formed on a control gate 
region 9a through a silicon oxide film 1 1 spreads partially 
above a tunnel oxide film 1 3b on a control gate region 
9b. A floating gate 1 5b formed on the control gate region 
9b through the silicon oxide film 1 1 spreads partially 
above a tunnel oxide film 13a on the control gate region 
9a, When a high voltage is applied to the control gate 
region 9a and a low voltage is applied to the control gate 
region 9b. electrons are injected into the floating gate 
1 5a from the part spreading above the control gate 
region 9b through the tunnel oxide film 1 3b and 
electrons are extracted from the part spreading above 
the control gate region 9a into the floating gate 1 5b 
through the tunnel oxide film 1 3a. 
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ffi^f ■So 

1 5 a©— »(*ai/hP— ^U-tr— hfiia9b±.<Dh>^ 
yi/K^tKl 3 b±l=S#UTLx«. 3>hP— ;U^r— h 

a—^■^ly^^—^'^ 5 bO— g5lia> hP— h 
MjSE9a±<0h>^^U^^biei 3 a±CcS^LTl^«. 
a> hP— -/uy-hfiiag a(cBSEE» a>f-P— 
-hMlSE9bl=<£miI^W»DUfcii^. 7P-7^<>^f 

y— h 9 a 1=1*3 > h p— ^u-tf — hfiia 9 b ±izsi*-r 

-5SP»j&^& h>*;uK<bSl 3 b*^LTa^-*<iiA* 
7P— ir^V^fy— h9 blciiai/ HP— yuy— H 

fsa9 a±icM»-rsg?»3!»^e) ^>;^y^K^bffi1 3 as 
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V-X^JSESi; KU-fV^lSi:. ltrfEV-;^^lgEi: KU 
-i'>liia<DPa©^-V>;f.;HilsEi:l*'ir*- hmitm^lf 

StMztife^a)-b>x :> ©1515=1 > ho— ;uy 

im^m 5 ] 1 A> 6, 4 © (,>-rih.A^«cE«<Dttrs 
ttis I =(5 1: -c ta * s ta * r * tb * El » « « e 

-:?x ^« i>^itm{zmm * ttr *> y . itrE h 5 > i?x r t 

icflUffi h^i/vX5i<30;*->i:;*-7£«yg^-5fcift>rofS 



s?x^]b<afe5ii(c««**irfey. iirffih5>-:?x*ri: 
fciiE h^>iJx$a);i->t:^-"7$«iy§ji5fcto<oii 

[0001] 

om&^mizmL. y$ci^fc#gs<* 

[O O O 2] 

[{£3|Ea>Sfl|] EE PROM (Electrically Erasable 
Programmable Random Access Memory) tfSStl'S^S 

#i*aiiBS-efc«. -tc-c. #»<Dy^y-fe^u$^ hy 
•^-i2i/x@»si$^jS!{<o jt * y -feyu-c^tjliw-r 4 - 1 tz 

[0003] @ 7 l=til£*^J<7):i^»f6tt ^ y -b;KD¥® 
c<DJ:5'S:^»S!tt^=Ey-fe^H*^?llS!^Bi 
IF6 - 8 5 2 7 5#^>il-^1#asP8 - 5 O 6 6 9 3#^ 

[0 0 0 4] Pie#®<*»«1 O 1 (C, NSffifCBlO 

3, 10 5, ^07t. NMl£t)lSA^f>JS:i)=J> hP— 
h 1 o 9 A<JgJ5E*4xrt^*. NMiKScS 1 o 3 i: 

1 O 5liraB8*t,oT}&«$*t. NSffiSJtSi 05 t 1 

o 7 lir^|IS$^,or^efig*^^rl^5>o 
[0 0 0 5] NMI£tjcai 03^1 o sorsa^^m^-^ 

t7PSi4^«f4:fi«i1 O 1 ±^l=. NMlCtfciii O 3&i;i 

0 5t-a5aisLT. -y-Kift^big mmt^m at 
UT. /Ky •>ya>M*^t>'5:4-i»u<7 ^'*f—}•^ i i 

-5. NSffiftei 0 3li» tSa®:i^»fl1±P'=Ey-b^UT? 
^^ji(D*iiV-X5-f >1 1 7IZ®aWlcefil*3h.Tt^ 

[0 0 0 6] N£ffit!c@i 0 5^1 o 7 a>f&<onm^-^ 
ti P S^3lt*S« 1 O 1 JtaUia > K p— ;uy— h i o 
9±lra®LT, «>y3>M"lbK (@^(i«BS) $4VL 

T7Ky*>y3>K*^6.'&'5 7P— H 1 3 
*<»J«^F4^Tt^*. NaittkBi o savi o 7#ifi«) 
^ige-eii:? a—^r -f >^^y— n 1 3 tt> =E y ffly- h 
mtm^itLXNmihnm-i o5&i;i 0 7t-^mm 
LTEa*+vri>4. NMi£tt®io5. io7ai;7 

P— r-f H 1 3l*-fe>X h5>2?X* 119 



(3) 



4^^2 0 0 3-3 4 7 4 3 5 



[ O O O 7 ] N SSEgk® 10 5 <Da®fl)— eP^i-l= h 

hi 1 3a)-fi»»i*h>:r;uK<bKi 2 3±lct}e;S* 
*tTt^«. h>*.;i'K<bBi 2 3i*-lr>x h^i/i5x4i 
1 1 gcD-y-hM^bM^ytSffA^jSKJ^fiE^FixTfc 

h>^<.;uK<bsi 2 3^^1-L.T^* 'jroSii^at; 

[0 0 0 8] c<D^jfaii4y^«ja)>B^. -r 7 p 

— Ki 1 a-^^tt^-oJiA^fi^ta^^, 

NSffifikBl 0 3^0V (/t^^bh) . NSffiii®107 

*ms«)aevp p. i svicsjeu a>hp 

— H O 9 t-te hy— nil l=BfS<DBt4 
Vpp, CfljtlSl 5 V$gilra-rSCi:lzJ:oTff'B:t54x 
cm=«fcy. ■trU^' h i i 5A<:*-i/ 

L. m^-*<NSid:»Jii o 5 6>& h>4-;uiftftiai 2 3 

$^L-C:7P— r-f ><fy-H 1 3»c5£A*!h.«. 
[0 0 0 9] C<D=F»«1±/=E'J<0Sai^, -r'B:*?*)^ 
P-^-f>yy-hl 1 3A^&m•7-<Dll&#^^TJ5:pli 

a>hp— o9$ov. NSiktfcSio 

7*;!— -^^izlSSL* NSSt«Sl 0 3i:-bU^7 l-y 
— nil iCRlf^OBISiV p p $BnJ!in-r5Ci:l-«J:oT 
?ftE^5ixS. ::*tlzj:y, -feu^^ h 1 1 5 

7P— rOi^y— n 1 3l=i£A**t-Cl^ 
h J: -dT h :y^^)\mAtm 12 3$ 

^^-LTNSffiSfeHl 0 5(rll^^6A^;^^5. 
[0010] ca):T:»S6ttj«^'JH2;u-CI*, -fe^Urtlz-b 

h h^>i?x$r 1 1 5$t,T&. -^ro^tifiv— 
-Oil 7&t;i *(Dftiit*-v h^-r^i 2 1 iriga© 

1 1 5/£lt$ON$1*.5Ci:lzJ:y 1 

Sia©T3-Kii]Kiii*#tjie-y h^-<>i 2 1 a&fcy 

[0011] l.*^L, >B*^(C. NS1£«JS1 O 3i:N 

fgissks 1 o 5 orsj^i; N w&!^m i o s ^ n m.^'^m 

1 0 7fl>FB^(cji1:ff$EPWr-5fcA. -trU'i' hh^Vi? 
X$ 1 1 5ai;-lr>X 1 1 g^BSEEK^ 

>e?x^rc-r«!&SAtfcy. -tru^^ k h^i/iJx^n i 

[0 0 12] ^fc. il^-feU^? h 1151* 

>B*^i=*>t^rNSffiiijSi oat 

NSffiSJcSl O 5(0FBl&t;NSi£»Sl O 5i:NMS£» 

Si 0 7(DFaic®mE$BpprLfc«^. h>^»;uK<bm 

1 2 3l=*^A^«BEEI=•^^^r. ■\t\y'?V 1 

1 5rou#txffimffi»f£i+iiapx6<«^-r*fc«>. m 



[00 1 3] tC5l?» E E PROM>^ y-b^KDffi© 

ffl^tLT> S«lHlKrta)@JS:?P':'^^0)S^SAf'^jS$ 

«y#jt*i6«irosiJ»i=ffiffl-r*ii^A<fe4. *i*fl*ii= 
©r K ux«9xiHi»^is», r-i-p^'"T/Wx(=j3(+«iii 

jiiHiKfl)ffli^©Ji^. 5F»«l±> ^ y -fe^n*^ h y -y ^7 
xtticiES-a-r. 1 ~ 2 ^i<D:F»sitt> ^ y -^jv^^n 

y^y-fe;Ki, 0!lxlf^»¥l 0-3 03 7 1 9#^« 

[0 0 14] wsjciaKt Lxmmrit^mmtit^tj 

7 1=^ LfcttXro^Sa&tt J* ^ y -feyufl) J: -5 l=-tr;uWlc 

tzm-iSs ^»3Etty^ y-b;KD»SAi$icv-x«i«t 

[0 0 1 5] 

4^»«tt> =E y-b;U*«jLfci|i«**:SS*ffl«-r* C 
[0 0 1 6] 

ai*. si3ims©¥«»s«-t(=stMc»jsu-c}gBS 

OHcof^-vi/^-^i/^iatliy-hK^bm^^L^ ±IB^ 

h«lgJ±lcS#LTJ^fiE**ifc7'P— K$ 
<S7Lfc-tr>;^ h5>i^x^$2<@*,*., M-b:^xh5> 

<D-fe:^X h5i/i?X^<0±tHa> hP— -'U'tr— h^lgE± 
L r ±153 > h P — ;u>r— h«J^ <t l*S<b^$ ^l- 
Lrm^ty^iv c:©ife<blS(D'>'5:<it-Si5i*h>:^ 
;U»4bK*«fi6-r ^ y -^ry^$ffll^tTL^« t 

[DDI 7] *«Bj(D3Fl»S6tt>^y-ti;u-ci*, 
a > h P— ^P-y— h^JSEtflfe^Oa > h a—ji,^— 

[0 0 18] e!iiiii-:^a>3>hp— ;uy— h«ia(c38 

BEE* WflJ L» > h P— hfliaicfilSff 



(4) 



2003-347435 



[0 0 19] :*;aEPcD:T:»fltt>=E'J-t»^u-eii, -:;5© 

X'. Ma > h p-;uy- mjai=ms<oiimsitSH3ttJ 

[0 0 2 0] 

la^SiSff iR] It© - as£tfc«3gi=-r « ^(Ditsij js^jca^ 

[0021] ■e-CT':*:«g^<7)i{i^«:Sai=fcL^T, ±15 
1±jt^'J-lr;ut LT«>-tr;HiiiS*:*$< 

■So 

[0022] ;*:|6i3(0#«<*sai^*>i.^r, ±f5V-X 
fcicisite.*tTt>y. 2«i©jii2v-;?.fiiia&t;-tiBK 

X4»ICfcl,^T. Sijt:^P-bX±05/^7'>4rroi^S$gl+ 
[0 0 2 3] 2^:S§l^©¥®tt:S«(c33t>r. Jil37P- 

-to^S. ±l2SI«tt:$#tr3VhP-;uy-Kfi 
lat ^p— 5^ -f ho* -^u >yifc**^ < -r 



[0 0 2 4] *f6?9$«fiE-r*^»«tt>^'J-lr;uA«a 

[002 5] ^mm^mm-ti^wft^ji'^'jirjunfim 

EE t ±fBSIiQlE%^ & a>SI»QE $ Jt^f t= 

> i: * «J y § jl -SfcibroilEfflg^iHlj^* fil^-C 
l^^C^3b<»^Ll^. -eaX^X. «!)#x.[alS(D«|{Sll= J: 
y ±ia h ^ > i?;^ > t 7 ^ «J y # 7t .5 C i: I- J: 

[0 0 2 6] *«ia^^fiE-r-5^»a514>^y-tr;uA<51 

«tafiiiSBffl«tit^^*<it?iJ(=S^*^, ±l5«tafilia 

•5c^:A<^if^LL^o ^-O^^, •«SjLlilK©SlHai(C J: y 
±ia K ^ > i?;^ 5« <03)- > i: :i- :? y 8 ^ C 1 1= J: 

y. ^j-ai«ts<D»*ftfii$i9S-r«^i:A<-i?^, 

[0 02 7] 

-b;ufip^>^5i-rs-^fey. (A) (ispBS. (B) I* 

(A) <DA-AeS-t?<73Bf®a. (C) 14 (A) (OB- 
B<4a-C(DBl®@> (D) 1* (A) ©C-C(4S-e<3!)BT 
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I24500~7000A, C.Z.-CltSOOO AOi^tS-V 

[0 0 2 8] y-f-jumitmsizm-^Htzpm^mw 

a, 5b. ^tav-xHia?. a>hn-;i,y-f.fi« 
9 a, 9 bA<i^fiK$4tri^S. KU'f >^JS5 a 

bi:l*JiV-Xf|ia7l*raiiS$toTJBJ5E**i., KU-f 
i/«|lgE5a. ltiiV-Xf|137Xt;KU'f >fi«5 b(4 

[00 2 9] i^ly<:^^m5at^mV—7.niA7 03rS 

fc^ -V >*;U«« 1 a * iX> K U-f 5 b t 

AS V-X«|«E 7 (DlSla) P£#«^S«[ 1 %S)&«^(Cl± 

rt^S. KU-<>^lSE5a, 5 bXi;#tSV— X«1SE7 
li^«l£tk«iiSSp(03SiiSErai+lctt**i,-Cfce.-f. f^-N' 
la, lb <DT^rty^JVS:{tm?m T.O/jt 

[0 0 3 0] ni/ ho— yi^y— miSEg al± KU>f >^ 

ige5a, 5 b, ^m\t-^mtA7tmm^tr>xmmt 

ixxnVs 3 > h p-;Hp''— 9 b 14 K 

5a, 5 b, #tjlV— XfiigE7l=S*Lr3> hP— 

-h^ia9ai:l4S>i=Hll©liiai=KH'>^Ja5a, 5 

b, AiiV-X|i«7 traHS**oT}^fit**lTt^«, 
[0 03 1] KU"fi/««5a, 5b, *iiV— X^JgE 
7, =l>hD— ^U-y-K^ilEga, 9 bA<}gfiE*ixfc^ 

Si a>a®(=«7tl48 o-~i 1 o A, c::i?liiooA 
©•>'Ja>K<bffi1 1 ( (A) T?©H^I4«K) 

**LrL>-s. ha— ;^'^f— hiiJseg a. 9b as© 
-spro^JSEi3i*i^'j3>iS<bigi 1 J: y t»t^iSJi, m 

7LIS90~1 OO A, CC-ei*9 0 AOEJlL^tO h> 
VUy— 9 b (CI* K -^^-JUmitm 1 3 b Jb«}^Jll$*V 

[0 0 3 2] •>|J3>m^tm^ ^±s.lf\^>^Jumitm 

13 a, 1 3 b±lcffiJlA<^jK.(S2 5 O 0-4 5 O O 
Av CC"e(*3 500 A<D7t«'J->y3>K*^e)'S-570 
—• T-r>^^y— H 5 a, 1 5 bA<}^J5t$*tTl^4o "7 

p— 7"-f h 1 5 a(4a> hP— hiSigl9 

a±i-jefiE5F;h.rL^S. :7P— 7"-r>-y-^r— h 1 5 a© 
-g»(*, KU-f >^ia5 a t^tilV-X^Ja7 0>F^a>^ 
V^^yu^JSl a±$^l-L-C, 3>hP— h«JgE 

9 b ±© h >:f-yu^<tM 1 3 b Lxmmt^Hx 
fey, ^(on^itzfoif^i^^f-htLxmKo ya- 

T-'OCf^f— h 1 5 bl*3> hP— ^uy— h^JgE9 b±. 
rrJBfiEStiri^S. 7P— T--f H 5bfl)-gJ 

tt, KU-f>«« 5 b t#ffiV-X«JgE7<Drafl)f^-V> 



*;Hiai b±*:ft-L-c. 3>l>a— ;uy-h«iS9a 
±<Dh>*;HMblBl 3 a J:l=S#LT}^fi£**lTte 
y. •€-<0gi!»(4:^P^''5A'tr-hi: LTffiil<. 
[0 0 3 3] ^A'>^;i'^«1 a, KU-1'>«a5a, 

^tjiy-x«ia7, 9^-^>:^;u«ai a±a)2/yai/» 

^bJBl 1 ai;-€-<D^V>*;U«lg{1 a±<D7P— r-O 
^fy— hi 5 aiiN5=^-\r>^-;uSro-tr>x h5>vx$ 

1 7a*«fiE-r*. ^•Vi'^^U^iai b, KU-fl/^ia 
5 b, ^tiiV-X««7, 5=^-V'i'^;Uffi«1 b±<DS/y 

3>MftKi 1 at;-ta>.5^v>*;Hfiiai bio^p— 
T"-f ^^^-if— hi 5 b(*N^•vi'^^;^sa>•fe>x h^> 

i/X^tl 7 b^i^fi^-rS. 

[0034] KU-f >filgE5 a±l=tta>^<7 hi 9 a 
K U-f 5 b ±iZltz3 >4r ^> h 1 9 b 

^t®V-X^@S 7 ±1=14=1 h2 1*< 

m^^it. 3> hP— ^U^^— hMJSE9 a±lrl4i3>^<7 
h2 3 aA<j^fil**t, 3> hP-;by— h«lg{9b±r= 
I43>^^ h2 3 bA<^gfiS*^^•CL^*. 
[0 03 5] S2I4, SI l=5^Lfc^»*tt>^ y-b;U 

ibito B1 &t^H2$#BgLT=:a)llli&A$iftqst- ^. 

[0 0 3 6] «)gxiaK2 4l=t^t^r, 5F»Sltt>^U 
^^2 5<Da> hP— ;U^r— h^ia9 a, 9b(4a>4» 
^7h2 3a, 2 3 b*^LTSa^$8(BllHlK2 7l=aft 

fitiic]tei$tiri^<&. SiL^um^m2 7iz[t. ^mn 

b«)»ai^ai;>B*^j=3i/ hp-^uy- h««9 ax 
(49b(=ep^-r£t=«:>a>ssssiBvpp&, subfttft 

[O O 3 7] -b^X h^>5?X$ 1 7 a, 1 7 b W^tS 
V— P^fil^ 7 143 >^ h 2 1 LXeiftBiaG N D 
lcSia**i,rUS. -tr>X h5>5?X5« 1 7a<Dh*U'f 

>mm5 aitmm^2 9atLXP^-\ri^^ji'm(Dmm 

Lffi h5>v;?.^« 3 1 <7) KU-f >lc}ti^$;h.Tl>^. -b 
>X h5i/i?X$t 1 7 b© KL"f >$iia5 bl4ffi<^^3 
3$^Lr P^-V>*-;uS(7>SaiLffl h^i/2/X$ 3 5 
<D h*U-f>l=SI^$*tTt^«.o 
[O 0 3 8] SlUiLffl h^>vX^ 3 1 , 3 5(DV— X 

(4^tBLfflmisvccicffigi$nri^-5. BsaiLfflh^ 
>5>x^3 1 «>y-hl4^^«l^3 3^=J$s$*trt^«. 

BSaJLffl h^^yx^i 3 5<7)>y— hl4ffi^^2 9IZ}£^ 
t^Xl^io ffi^^3 3l4-r>/<— 5" 3 7lc4,}g^$*t 
-Ct^4. 51 3 7<Dai*l (OUT) *<«I#K.lHlS 

«>tli*t?fe'5. RaUffl h^i/yx^ 3 1 , 3 5»Uf-< 
^13 714, T»»1tj'=E'J-fe;U2 5 05ieiS«BII- 

0^2 5Jc33l^r, 4» 3 7a>a**<li3S111 <D 

[0 0 3 9] ^9im7i^m2 (.ihi]a>mmm 



(6) 
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p— ^U'y— h^ias bizo v^roiD-rs. 

[0 0 4 0] a> hP— ^Iz-tr— h^lgE9 a±fl> h>4-;U 
S<bM 1 3 a h J: y 3 > h a— ;uy 

— h«ia9 a±a)7P— T-f i/'ify— H 5b3!l^&^> 
hp-;u>f— h^igEga^vm^oSltS^A^e-y. :7P 

— ^-oyy— hi sb^ttAtiEic^m-rs. wtiic* 
y, -b>;:?. h^^vx^f 1 7 biiL#t>fiimffA<fia>fit 

[004 1] — zi> hP— yp-y— Kfii^g b±(0 h 
>:i'wuK^bK 1 3 b r-i*. h >^^jvmnn~.t: y a > h P 

— h^JSE 9 b *^ C) 3 > h a—Jl,^— i-^m 9 b ± 

a>7P-7^-f v^f-y-n 5 a'>.m^^a)i£A*<ficy, 

:7P-5'-f>^fy— hi 5 a:^«:A<afc^m-rS. 
l=J:y. -bVX h^>-:^X^ 1 7 att^L^L^l^filSff 

[0 0 4 2] -fel/X h5>vX^« 1 7 a$>N*tt8SI= 
L. -b>X h^>i?X5« 1 7 bSSai^ttSH=Lfctt® 
■C% Saii^$llffli[Hl»2 7jrj:ya>hP-;u^»'-h«« 

9 axutg b(c«x.if 2 V©— smmr=-r«, cot 

-fe^X h^>-:?X.$ 1 7 a l*Sl^Lf?l^fil®l^^t, 

•DTt^*a)-c;j-:7ttffiicJ5:y. -ter^x h7>i?x^ i 7 

[0 0 4 3] -bVX h=5>i?X^i 1 7 ba):j->tt8llrj: 

oTJ8«i^3 3 ©«EA<o v<oliau'<;u-r'&^*>iiS 
fitOIZJ&S. C4xl=J:y. KtbLffl h5>2?X^ 3 1 14 
:i->ttlllCJ5:oT«f»jS2 9a>mEA<VCCJc<i:y. S£ 

tiiLffl h5::>vX^« 3 5t4:i-7iKSII='Ef*o Sgl^3 3 

(DlSaffi 014-0/^—^1 3 7icj:yss**i.i6aflSi IC 

[0 0 4 4] «]@^{a%2 4$;«-74&fis (ai^oiiaii 

i^$9»lHlK2 7(cj:y. Will43> hP-yU-tf- h^HE 
9alZ0V. 3 1/ hP— hfia9 b(=1 1 V<OS 

Sffi$wiip-r'&. c*t(=j:y, :i->tt«ii=-r«ii^ti4 

mz, h>^»;ua4bffi1 3a$i)-LT3>hP— 
h^JSE9 aA^e^P— T^-f vyy— h 1 5 b^m^Ofl 

xtmz y . 7 a—T -f h i s b a«mi=^® l 

T-b>X h^^vX^i 1 7 bl4x>/\>xy > h h5> 

-✓x^icTtcy (;«*ttSI) . h i/4.;u^ibK 1 3 b 

LT7P— T--f ^y^f— h 1 5 aAMb3> hP— yi/'tr- 
hUlSEgb^BT-Olltt^A^jecy. -yu-^^-^^f 

— his aA<jElc^®LT-b>X hv>vX^ 1 7 a 14 

[0 0 4 5] -tri/XhvVi^X^ 1 7 a SSai^ttSllc: 
L, -tr>X h'^VSJX^ 1 7 b$5H£«l8l=LfcttlS 
T?. »3^*$9ffli|ilK2 7 1=* y 3 > hP-yu<r- hisia 



9 a&i;9 blC09K.l42 VO— SmEEIC-r<5. CKDt 

-feVXh^VS^X^I 7 attL^l^fliBffA^^Ott 
$ti-3rt'>Sfl>-t?:;i-l/ttSSlC'S:y. -bl/Xh^VvX^ 
1 7 bl4BL^L^L^ffl®ff$*oTt^«a)-e:i-7ttaSIZ 

[O O 4 6] -fe^X h7i/i>X^ 1 7 aa>:^>4Atgl=J: 

oT}Sm^2 9<J)affA<0 VIC^CS, Ctl(rj:y, ^ffl 
Lffl h^^i/X^i 3 5r4;i->ttffilc^f oTj$glMi3 30 
aBE3!i<VCCa)fl<aU'<;i/f '5:*>^lfflSfitl ic'&y. K 
fflLfflh^>5?X^3 1 l4;i-7tt«SI=<E-5. «e^3 3 
©liSfiti 14-f >/<-■ >3 7l=J:ySK**lltSffiOI= 

[0 0 4 7] 'J-b;i/2 4-C 

14, V-XHai: KU-f>l|ia<DiBI=S®ff*EPilPLia: 

14 >=E'J-ti;KD J; 5 1=14-^1x^7 h h5>v?X$$|gltJa: 
< "Ct J:L^<Dt?. 3> hP— h^ia9 a, 9blC 
BfS<Daff$lt«H]Jnr«CfcA<T?^. -bU^y h h5> 

[0 0 4 8] c©SIS6«-ei4. KUWi/fHas 

a , 5 b at;#ii V-X«lgE 7 l=B®tt*W3to-r 

tt'tcc^wT?. Ku-o^iasa, 5bat;^tav— X^ 

137 l4-fia;tt«itS|©^iHEl^ltl=l4$*tT!l3e.-r, 
^•v:/*yi'«Jai a, 1 b©^-V>JK.;US(4«S.l4l . 
O //mT?fey» -lr>X h^>S?X5n 7 a, 17b(4{S 

WE h^>^?x^^=*ySJa*^^Tl^«.. c^xicfcy, 

■b>x h^^vx^ii 7 a, 1 7 b©;i->«g£ (-b;i/a 
[ O O 4 9 ] B 3 l4¥9»S3©^©llilS^©7^ll1± 

Sfcrs?»ici4m:^^s#L, ^h.^<T>%^<nvmti 

StteBI4«BS-r-5. Hi lc5^Lfc5F»fBit>^y-b;i.i:M 
'Ee4^(4. -b^Xh^^e^X^I 7 al=l4h*b-f 
5 aX0:v-X^ia7 aA<SI+e,*lTfcy. -feVXh^ 
>i>X$1 7 b«=l4KU-f V-^lSEs b&i;v— X^1|E7 

bA<ifti+&*vTL^«^i?fe«o Ku-otiias aar/v 

-X««7 a©iat KU-f >fiii{5 b&i;v-Xfi«7 

So 

[0050] KU"f>^a«5al43i/^^; hi 9a*i1- 
LTeSgS3 9 a(Z®attl=Sa$*VTi3y, KU-f> 
^13 5 b(43i/$^7 h 1 9 bS^LTlB^SS 9 b(zB 
ae<)l=S«i*4^rt^■5. y-X^lSE7 al43>5«^7 h2 
1 a Lr» V— X«« 7 b 143 ^ h 2 1 b 

[0 05 1] :i©llJge9T-f4. v-x^ia&i; KU-f > 

fiigEA<"b>X h^>':?X$f 1 7 a, 1 7 b CTt iZfSIt e» 

*i.rfcy, Ku-ofiisi5 aatfv— xiiia7 arofflfc 
h* u-r 5 b ai; v-xnia 7 b ©isai4 ps¥»<* 
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i/X^ 17 a, 1 7 bf=fctx-CSJt^P-bX±0!>/«^'V 

[0 0 5 2] S4iiiii«^s@a>$<biz«iia)liiS^o!>7 
»«tt>^'j-ir;ufif»*s-rHT?fcy, (A) liip® 
(B) (* (A) oA-A<aaT?roBf®a. co i* 

(A) ©B-B{itt-C(DBfSE, (D) li (A) fl>C- 

■tic 

[0 0 5 3] PS¥^#i*:«tEi roasic7-f-;uKK<b 
IS3A<«^fifc*ti, :7.<-;i/Kmfl:K3i=H**i/i:PSifi 
»t*:S«1 ©fillSElz. a, lb, KU 

•0^135 a, 5 b, ^^iiv— x^i^7, zi>hn— ;u 

h«ia9a, 9 bA^JBfiEStvTl^S. 
jbig 3 l=ie^4if= P 1 <D3S(= >; 3 >il 

Ibffil 1 &r; h>:4«-;U^fl:iei 3 a. 1 3 b«<fi$fiK$:h. 

xi^io '>|J^>mitm^ ^ ±s.xs\->:^)lm^tm^ 3 

a, 1 3 b±l=7P— T-f H 5 a, 1 5 b A< 

-fe^X 17 a, 17 bH^mA^ 

[0 0 5 4] ;uKS^bM3±, v"Jzi>M^bMi 

1±Xt;7P— hi 5 a, 15bJ:lZ!ffiig 

S4 3A«)^^$tL-ci^«, sitrnfutTrnmit^ 

e.fflll=vU3>K'fbS, V 'J a ^g-fblB, '>>J^>mt 

mtf^^tjiiimmm-a&^j, Teoi/'jai/M-fbmroKJs 

1*1 0 0 A, -> 'J 3 >g<bM<OKJltt 1 0 0 A, ±M(0 
>J 3 >ii^b@a>Mff I* 3 O A -So 
[0 0 5 5] $&i^|g4 3±(=e«7ltfMJ?*<1 5 0 0-4 
00 OA. wZ-ei±3 5 00A<7)7K'J'>'Ja>E*^e>'5: 
^3S«flt45a, 4 5 bA<}^fig$^^T^^^o «Bt*:4 5 
al±3> hP— hiiias a±(=fc57P— T-f > 
^J^-tf— h-1 5 a5Mor}^fiE**tTfcy, =)>5i^7h4 
7 a$^LT=i>ho-;u^— h^l|E9al=maKlt-m 
St^^iri,^*. ^mi*:4 5 bli=i> hP— yu-y— h^JSE 
9 b±l=fc«7P— rO^r^r— H 5 b^Sorj^JiE 

^*iT*5y, a>5f-> K47 b^^Lr3> hP— 

[0 0 5 6] ->'J=l>^4bSl 1 ai;i^i^S4 3ICli, 
KU-<>^ia5 a±(=a>$»<7 H 1 9 aA<}Bfi£$4x, K 
U-f >li«S b±(=a>^i> hi 9 b*<}gfiE$ti. ^tii 
V— XHlgE 7 ±(C3>^i^7 h2 1 zj>hP 
— yuy— h^l5£9 a±:(C3>5'^7 h2 3 aA<JgBE$*l. 
3> hP— h«lgE9 b±l=zi>^i-> h2 3 b6<}& 

[0 0 5 7] C(DSgJS«lT?l*» 7P— T--f>i^y— hi 



5a, 1 5 b±l=^E4 3*^hLrje^**l, =i>$ 
^?h47a, 4 7 b$^>-LT3:^hP-;uy-h!Sia9 
a, 9btmSfi«II=Sg!**lTt^«Sm(*4 5a. 4 5 
b ${|^iri^S(01f, »®*t:4 5 a $-&t?a> hP— ;U 
y-hl|ia9ai:7P-7^-r></'^f-h1 5 a, Sl^* 

a{*4 5 b *^t;a> hP— h«ia9 btya— 
'^^>f'f—v^ 5 bO*-y::^'j>yjt*^-*t^*v*# 

[0 0 5 8] S5», g|2l=^Lf=«!)9xlal%&S€E 

S5 1 A^8©ms*sesuTet$&-r'^<, snEESs^ia] 

K4 9:6«Klt&tl.Tl^-&. £mSfe^lBl%4 9l*, iSziS 
fligS 1 A<SlK^:K-5A:^Ai?- (Vbat) 5 3, 
WSk±m^ (Vref) 5 5, 5 7 , tb* 

'f/<$«fiE-r<5P^-\'^-;i'MMOS h^>vX5r (fel 
T, PMOStBSIB-rS) 5 9, ^^tSStrte 1 , 6 3a 

i;ai*4S?- (vout) 6 5$<e«.Tu«. 

[0 0 5 9] »illSfii6 3liR0l=<i:yiiM*+l.S. ^ 
i4«ta6 1 I*, 1t9J(=SI|g$tv/c4Sfia>%!a{tKS^% 
ftft-?R1, R2, — RI-1, R I Sfiijiri^S, « 
StfllPSffiSta^T^R 1 , R2, -Ri-I, R I |C>k* 
*5UT h7>i5X^ SW1 , SW2, —SWi-1, S 
W i 3!)<3£5IJI=S®^?*VTL^*o h5>i?X$SW1, S 
W2, -SWi-l, SWilcStJELT, h5>-:?X5i 

SW1, SW2, —SWI-1, sw I <D:l->i:3j-7* 
«)y©7LSfc«)a>«a<D«)#S.I31K2 4A<^l+C,;h.TL^ 
•S. *gaa)«JSxtH)K2 4©lJb*tt«J£-r-5 h7>i?X 
^ISWI, SW2, — SWi— 1, SW 1 (D^r— hl=Sc 

[ O O 6 O ] SlESI^lHl^ 4 9 (DjU^iiitSS 5 7 "C 

I*, ai*4g^A<PMOS 5 gcD-y-haslcSiKSitx, 
5^AAiS-T-l=S^SSfg^Il%5 5;!|x&S^SSVre 

fA<W*n**l, ifSRA^ag^-icai^imBEVout^ttfits 

1 4:6 3-^^}-illLfcaiEA<W*D**t, «trt6 1 . 63fl) 
»91Bff Vref|Cl|L<JSi>J:aiC«flffll$*I 

[0 06 1 ] 061*, El2lC^vLfc«I©7lIsI»<t«lE«l 

ajuiis^ci^fc-iiKE^j^si-riHiiSEi-eifes. mseiai 

sens) *<A*aF*l«A*«gT6 7 4:SlfeB«lroPai=, » 
fOStit 6 1,63 Si;S£SR&Jtffl«fitmT- R H )!)<fi5lJI= 
S8l*4^rt^«„ ^J'ii|»ta6 1 , 6 3 a)«fi£l*@ 5 t ^ 
«tafiiiSSffl«fit^-¥-R 1 , R2, -Ri- 
1, R i l=>yj£LT h5>vX^ SWI , SW2, • S 
Wi-1, SW i *<3t5>JI-Jf®**t, h^>vJX^»SW 
1. SW2, -SWi-1, SW i icS^/SLTlSaoa 
Sx.ls]^2 4*<iB(tt,+tri^-5. SSSR&JhffiStfim^-R 
HI=3fe5lJlCN^-\r>^;USfl>«fil»Jtffl h^>i?X$S 
WHA<ftg!$nTt^«. «fiR6Jtffl h^>5?X^SWH 
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[0062] WStmSi^S 7 <l>SMK-h^^Kt.iiiW!k^ 
6 1 ^6 3<DrS(0|$mJil=]t^$4^Tl^S. 

*li-f 6 9Xi;tb*i«T^ (DTout) 7 1*^ 

[0 0 6 3] SE:gltij|l%7 3l=j3Ur, SmS^tti^t 

«^ 6 7 & A* **i*aas-r'<^«^oaffA<3S < » 

»f!lt5ta6 1 ^:»ilJSfit6 sai^fESKSJhfflSfit^^R 
H 1= * y »iS * *l.fcBlE3{i<S*!iIi V ref J: U =fe^ L^ t 
$ld:SISii41%5 7a>2il^A<IIISfiSo$«I^L. -eoai 

{(R0) + (RH))/((R1)+ +(Ri-1) + (Ri) + (R 

0) + (RH) • - • • sens) 

[0 0 6 4] ajs-r'<#ag^-<DaJiA<KTLr#r»n 

%ta6 1 ^^8!l%£v6 SSt^flgjgRl^itffiSStlg'fR H 6 
3 izj: y »il**LfcmEEAtS*«lEVrefeiT(=<E«i: 

siffitiisss 7(Daj*A<iisfiSi i=JEcy, -s-rotn^ii-r 

>/ ^« 6 9 IC J: y ^ *T.|i31fil 0 1= tb 

[0 0 6 5] siirJii@ig5 7a)aiA)!i<issfiii icnc* 

»Sll»tn:6 3A<a£liR)Jihffl SWH^^l-LT 

si&m&ic^ijtdtt. ^iQStae 1 ^6 3a>r^(DmsA< 

«T-r-5o C^tlcj:y. >ll»ltt§S5 7fl>ai*l*li3Bfil 
1^$t^L. «E«ltblH]K7 3liiS«lE«iaittai(C^E 
-S. coiaiw, «JilI6jhffl«Stm-¥-RHXt/^filS6it 
ffl h5>*:?X^ SWHIiA*liEVsens3b<«TUT#fc 
i:#Ic«lE«lffilHl^7 3<^tii*©iSSfi$l»Jfr-5o 
[0 0 6 6] aBE«iaJlilK7 3(7)ffimEE«tbtt^l=fc(t 
■S>1l»ii*ig 5 7 a>seA*Sg^-l=A:^i $*vS^^iiJBlE 

(R0)/{(R1)+ +(Ri-1) + (Ri) + (R0) • • • 

• sens) 

Pi^msid:. «€s^m«(sg(=feMt«;ii#ii4eS5 7a> 

SSA:*3agT(c A * ^ 4x « »iiJ«IE*<»m®E V ref * 
y <'S:SA*®lEVsens-ea&So 

[0 0 6 7] 0 5&i;ia6ic5^Lfcsij£«ar'(±, agji 
Ih1K2 4ros«a)(cj:y, h7>i?;^^swi, sw2, 
— swi-1, sw i «)^>i:^:7^StRLr, ^j-ine 

£m£%^fHl%5 3<0tiJA«£&i;Sl±^ai[s]%7 3 0) 

[0 0 6 8] «£3isa>s«j£%£i5]%st;%s^ffi[iiK-e 



tt, h^>i?X^SW1, SW2, --SWI-I, SW 

i &i;«ysxiiie2 4i=f%jiT. «&vffi§3fimissijii 

=^-R^, R2, — Ri-1, R i :^<!:lr;1?i;->«j3r/X 

x$«oer-r « c ^ 1= J: y j^§ii«^<o»^fii$ss l r 
[0 0 6 9] H5at;s6i=*LfcSJSC9-ei*. 

Ih1K2 4<D«llfflll=J:y, ti-X-CliSil-Cfcofc-S 
2, — swi-1, swi) SSS;j->jRSll=-r*iii: 
^ajI3IK7 3<Dtilil®EEJ-OtvT^Smffa>^M*e* 

[0 0 7 0] :F»a6tt>^ y-b;u'^©»a»tc 

*y«lSK.lslK2 4<D:*->ttffiXli7f-7tt«|$9]y#x. 

£mE|g^[Bl%5 3a>tBA€E&i;^E«ltll 

[007 1] J9l±. *SI?BOlllfi«ll$ittl8LfcA<. *5E 

■5. 

[0 0 7 2] 

®2»a^a)zi>hP-;U'^7'-h^iSE. v-xisiaxt; 

2<i**,, Sl-feVX h^^i/X^iO^P— T-f >-5^y— 

h©— SPi*5:iMzife:^(0-ti>x h5>-:/x^(Da> hP 
— Hfi^-hiza#LT3 > h p— h^ia^: 
i*M^kis$^)-L-ca^y^L\ :L<Dm\Ma>'>t^<t.^ 

-SSI* K :^*;HSft:JS*«jj£-r =e y -fe;!/* 

[0 0 7 3] »*«2(=8BiB**ifc#an*Sia-ett. -b 
[0074] ^sa-m. 3 iciEe$Hf=¥9i4cs^ii-ea. v 
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i8it&*tTfcy. 2iafl>v-x«iiast;Kn'>fiiaii 
[0 0 7 5] a!«S4(ciEa$*tfc^»i*sa-ett, ^ 

[0 0 7 6] ii««5fciE«**tf=i|i»**:SS-ett. ^ 

fB i: T ffi ^ ai * -r -5 m * ^s: -5 «je iHiK 

[0 0 7 7] lil««6(=faiE**lf=¥?l»<*Sife(*. € 

X ^ r 1 1 c h ^ 1/ 5? X ^ © > t :? * « y # jl « A 

<D$II«(=<i:y K^i/vX^»(D:t>i::i-7^^!jy#K.-5C 

-So 

[0 0 7 81 «*:S6(ZiE«**Lfc¥Si*gaT'l±, s 

MEbLX h^l/i;x^«A<365iJI-g^J*iTfcy. K5> 
vX^irtlc h^>vX4f<D;i->i:;i-7$«)ye^4fc 

{»©$9W=<l:y h5>yX^<©5j->t:i-7$«iye7LS 



Cfclzjry, »ii|«taO!>»SvfiI$iaS-r-5Ci:A<1?#. 
* & IC»i5»R<D«fiifit(D|?t6S*?f <C 5 c t At-e # 

[BliSiOtB^iSrlK^] 

$^-r@t?fcy, (A) (B) I* (A) (OA 

-AtlS"C<DBin5@. (C) It (A) (DB-B^iS-ca) 
BrSBI, (D) It (A) (DC-C&S-ca}6fSiiaT& 

[H2] @i i=*Lfc^»«14j'=Ey-b;u$li^fc«]§ 
«lffliIsie$«i^/r-SlilE«9$ji«-riilISa-Cfe-&. 

[193] r»»^m<j>^i&o>mmm<o^mfi^3^^>j-izji^ 

[04] ^^»gaa)$&«cffij<Diiasfl!ia)^»*i±jt^ 
yHz;i.s^j-**-rBiT?fcy. (a) (*ip®Bi, (b) i* 

(A) <DA-At4ST?a)Bi|iH, (C) I* (A) ©B- 

B&a-ca)Bf®ia» (d) i* (a) roc-cfiaT?<oBT 

[05] 0 2(=^U/=^@7L[a]%^SmSf££Is]%$ffil 
7Lfc-|IJ£«!l$*-riHl»HT?fc-5. 
[06] 0 2l=^L/=«g#x.Ii]%^mE«ltlll5l%$1iK. 

[0 7] «*«9<D:^?»«ttjt^'J-b;U**-r¥ffi0-efe 

[»#a)15i?B] 

3 ;uKK<bK 

5 a, 5 b KU'f>^lSE 

7 #tSV-XMlSE 

9 a, 9 b a > I- P— ^l/^y— h^ia 

1 1 2^ya>S<bS 

1 3 a , 1 3 b h ty^-JUMitm 

15 a, 15b Z?a—7-^><f^—i- 

17 a, 17b -b^Xh^VvX^ 

19a, 19b, 21 3>$^ H 
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(SI) Int. CI. 7 »»JE# Fl f-73-|.- (##) 

H O 3 K 17/30 



#tt'j3-|*l 



5B025 AA03 
AD08 

5F083 EP02 
EP35 
ER14 

5F101 BA02 
BB06 
BEOS 

5J055 AX11 
EY03 
GX01 



AB01 AC01 
AD09 A013 
EP09 EP22 
EP42 EP72 
ER17 ER21 
BA16 BA24 
BB09 BC01 
BE07 BG07 
BX01 CX27 
EY21 EZ09 
6X02 GX07 



AD02 AD04 
AEOO 

EP30 EP34 
ER03 ER07 
GA19 GA22 
BA36 BB03 
BD24 BE02 

DX02 EY01 
EZ29 EZ51 
GX08 



